
Dear Joshua, 
L<st mont.;, and the beginning of this one v;ere spent 

on ,t course of statistics 7 have org?:;:n:sed &nd thus I was unable 
to ansTr'ier you earlier. Thcink you very much for your letter.Let me 
deal first Cth the pr2l.t of i&is it that deals with the paper on 
resistance. 

Journal. I would certainly <igree for tienetics. ?acterio- 
logists who may be interested c.n receive it ;is ;3. reprint.The piper 
is certainly no less geneticiLl than Luriz 2nd 3elbrFlckls,which did 
appear on Genetics. Title: yoursmuch better. Adclresses of the author 
S: if you like to give as a heading both the Istituto Zieroter:l?ico 
Kil:nese ;tnd your Zept., it v:ould hl:ve the ::tsMthage of ps,ying for 
.my reprints.1 hi:ve no idea ho1.v much they coulu cost,but I guess it 
would already be in the rcinge r;here one likes to have the,;? paid by 
so;:le Institution. ~8~~s~iwap~n~^~awxk~~~ Ge may i:lUicc.ite in the 
~;tc&flov~led~:ments thdt tLi2 i;Or3; ltias Gone, or partly done, Vi@ilti I 5;as 
vgorkinp: in your DepL:rtment on a Rockefeller fellovVship.Order of 
duthol'sriip : it is very kind of you to ,?ive me priority.Hobleve%, 
I still believe tnit tne itiea i;ds more important t&n the experi::ient 
and the iiiea ~(3ts yours.Introduction .Your text is O.R.,I have only ..--- 
so:ne objection to tnt? use of the word vehement,just because it is ~ --..- 
soi:rewhat funny i.n It,lian (your- second line of fii-st page).? have 
no substitute to sug:,-est,so,unless you h:-:.ve some bright iti?;a,it is 
just as well to keep it. i;Jould you not q.uote,at the sa.ile place, 
also the SC..&peeiu:;l on Adaptation of ti2e jociety of General Zicrobio- 
..ogy? I all1 afraid I hcve no exsct reference,t>ut just t::e proofs of 
the book. Your page&.1 have no special ret-i.son for n&;ng 
preferring the differen@&& gro;;th rate,bzs you do, or the relative 
grov;th rate of the mutant,as I did,except that the lztter method yeas 
used for calci;lating the values in table 4 ,snd that pe-haps the z'e- 
lative growth rjte may be less sensitive to ca,in,cres in environlent; 
conditions than the difference in ;?bsll&te qov;th rates+& to fol.- 
Kiula (1) of my pzper,page 4; I ugree it is a ~ooor loo 3 ng one,but 
perhaps it shons the &erivation.Tr:e introduction~of Rt instead of 
et permits to use directly experiXenta1 dMa&&6h 2s ro,rt,"nd it 
for the calclllation of the k v+$~~;~fh,:.ve used the a-proximations 
you sug:,est for the cal~~u.l&%n of the k-values,but the ap~~ro~ima- 
tion is not good eno :;";; fog' the Lst ti;o cyclzs,jl:hen rtLLand r. .?re 
relatively high. / Also ,I forget:the exl;eri.fients do not givd easi- 
ly a clue as to absolute gro:;;th rates,but only of relative ones. 
I should li::e to sugest tiiat your middlepiece,page3,be substitu- 
ted as given in my appendix 1 to this letter,This also contains a _----_.. __.__- -- 
proposeci cn,zngeJ.h& would end the introduction. I felt one should 
add probably &&footnote ,wh&is there given about the effect of 
fluctuation of the initial number of resistants in the inoclllu$. 

Nothing else &bout -tile intloduction.%ovi,about your rem;ir s to i-L -v 
db~ci.~, of the 3a 

pressor% 
&/A iTjJuJ?EJ:x I-.gnacely agree about deletion of the 3& sup- 

I also ac;ree about'yciur .idi;ition on stabi.l'.t;;r of the strep 
tomycin resistant.It is t-ibsolutely right that best and fertile,or 
rdther,,2:: you suggest, nositive,should be defined exactly 3s you 
sue?est. jQ o.k.,p.8 one rnifqh e-,*h;,~.add:~~In reconstruction 

l/ 
experinents with mixtures of,&&~?~~"~" .p I and resistant mutants tils 
3:,colIi, (leppellini (19543 obtained-!i XSEX& closely similar value.", 
to be added at the end of the last pardgrtiph,+ge 8. 



2. 

Table 4, Cycle 3. I am sorry there ZLS a mistake. m should be 2, 
instead of D.5,and therefore E = 6.5 . The k v.ziue is correct 2s 
f"iven. 
O.k. about .11 the rF:st concerning the epxerin?ntal p;irt. Answerin,r: 
your further qu:.stions about it : 
as you indiwu Tt3b;; ; ..~~~~sgr~~e~s~~~~~~~~~ t; Ith n..tEz,SLind not to table 7. -. 
814 v,hich s<iould h,:ve L double c,rr&:.r; (or ht-Ler,boldf:Lck itilics,en 
you sug, est). C;ti_ibiiity is bein:; tested. The mut:ntq is still resi- 
stant at the ri:oment; I shall send you a note about it as soon as 
AX dn e;rpe iment sim'lcir to ;ours is coqleted. 
Dir:cu:;sion. I h.;ve r?, few ccmclents About some points fhzt do not seem 
clear enough. I do not understdnd exac%ly is/hat you mean by the ti-io 
sentences : (miaole of pLg e 1,discussion): To ;ive the obtained 
result,etc. and : ir'hether envinm;,;ejntdl differences among the cl~l- 
ture tubes etc. Could you ex$$ain more ;lt length? As to your c_ue- 
stion on S&g &atti,I am giving i;htit T h,zve ;ibov.t it in appendix 2. 
Discu;sion page 2,middle : Your sentence l V'l;en either method of . 
inciinrect selection should ap-,ear to fail,i 
that it is applicable to the recover;r of/~ a ZG?eB ii 

shauld zt leSl.st be s--oLyn 
ciones ,TtifiCi.illJr 

diutied 60 the tl--sted :!owldtion!' I would- z&J iit the end of it {if 
this is really zhat you meant): "if the ne :?-,itive result oz inGil ect 
selection has to serve Lzs vj.lid proof ,ig:inst preadaptation". 
AlL the r st is b.k. About acknowledgments to ;‘ockefe-lei,,pe'i;h=.ps 
you ci.11 find A better wol.ding thwn I: su,g::-ested :;bove. I ,-:m certain- 
l;i Frateful to them for having taken me to flridison. Your acknorJ;ledg- 
metits to ?JCI,?;IFi etc. tire of course ok. 

As to the rest of your 1;.tter,and in partic?llar your mention of 
tile :>ossibility that L may take's job in the St,ites. ?Jeedless to 
say,lLiB &m a:i.reciating gf?eatly your interest on "'3' beha1f.P a full 
professorship were available here,1 think I v;ould prefer it to one 
elseWnere,essentictlly because it*$$ves a (rest liberty,etien if -t&-e 
sdiail-y is meagre (on .;mericiln stdndards,LAnd zlso,to so;ne extent,on 
Itaiian st,nLl~rds).Tjo full prof'ship in Genetics 11,:s been available 
since 1947,L.;nd it is not J vet h&zar I;;hen one vii.11 be avsilable.The- 
refore my willingness to stay here decreases with time.1 have not 
fixed it critic‘*1 point for its decrease,or rather I ;D still above 
the critic.il point. :-!ol<:ever,l should ii?re to be kept informed of 
good opyjortunities,&zfn&z&h;if any turn up. 

I hdd forgotten : fig.2 (or r;ath;?r,Ty.Jhat -;;a~ fic.2,and is I&HE 
non fig.1) is encl0sed.I have :Gore copies if useful.1 think the 
l~:b&&s ;\.ith words stuck on it will not be noted in the riich:;t::is 
is tile stdnc 3rd w,ig in ~,hich Gerrl.;zn journals used to prepare thei-r 
figures for publication. 

I have no-thin,? interestin:: in the lab,dr z,t least nothing suf- 
ficientl;r cle,ir or safe.And& you? 

All the best to you and Zstiler,from the botil of us. 



Appendix 1 ,page 2 

inoculated viith more than otiresistant mutant. Since the expected 
enrichments are calculated on the assumption th;t only one resistant 
mutant is inocul:ited int.! the positive tube, iz correction may be ne- 
cessary,but the folloviin:;; ,.rgument S~O;~S t&t the corltectiog is small 
(and therefore was neglectedj~~~n^~~~~~~~ . The proportion of tubes 
out of n inocul&ted with a single sample US~X~X containing ,m bacteria 
dnd distri..:uted eyuUlly to them (so tildt e&ch tube receivtis m/n bac- 
teria on aver.&ge) , which ICSCM~IHE,(~~ civer;iging different experiments) 
receive 0, 1,2.,. resistant mutants is given by the expiLnsion of the 
binomial : 

(, t + 2p jm 

Vie select only the"positive"tubes,and therefo;,e we must correct the 
average number of bacteria per tube, m/natteking only the -fiositive 
tubes into account.The pro-i;ortion of"~ 
fnrmulLi : (E$,m 

n%*ubes is,from the above 

and that 0% e.g.non-positive n-l m 
!positiT:e tubes therefore is 1 - (y) ; 

the expected number of bdcteiia per Se~H&+tube is then : jmsi% 4L 
m 

4, 
nl-(--- 1 ",")"1 

which exceeds& by it small amount, e.g. for m = 2, n =lO,the most 
extreme instance here recorded,the correction factor is 1.055. 

5 hope 
Lf 

what ,given in the footnote is correct;1 should have a chance 
getting a more compiete reasoning before roofsta&e,anyhov;J f( 

\yvOd -37 
t*r-- 

a-y- 
/ 

y/ 



Appendix 2 
Joshua, you ask about more data or comz.:;ents on the nheritdbility 
of the vtiritince". This is all I have about it . 
The jackpot culture (No,4l),containing 10 resistznts/ml wtis expan- 
ded by seedi p 1 ml of it in 100 ml. of broth. !BerA%sashalLa~LBlnsah 
~srxk~ysf;*ira;se~sigaraf;ns*~~~~~~~~~~ 9 Emctly the same was done with 
culture No From eic;$Jjjc$gmt~~nt:~ control. 

10 new cultures were -prepared,each by adding 
1 ml to Penassag tubes of 7 mls.The shale cultmres were then plated 
on streptq~cin i2garPr-;,nd tile Tollow~in,~ counts v;ere obtained: 

From cult.41: 135,14~,181,1~3,17~,111,138,149,148,1~~; &verage 144 
vciriance +(rl 

From culture 42: C,0,8,2,0,0,C,l,O,l 
x'- t0.8 I!) 

aVera e 
!F 

variance 2 

A second enlargement of jackpot and of cultarre 42 were made 
Vom tile 100 ml cultures,about 29 days later. Cult.41 gave dn avera- _. 
ge count of 22 resistants /ml,cznd culture 42 i-211 averace of 0.3 (ave- 
rages based on 3 pl,tes]. 

PO you think you can use this data? If so,1 leave to you where 
to introduce th&sr information. I 


